Postoperative pulmonary oedema occurs early postoperatively (>6 h) and is associated with a net fluid overload. A recent survey of 8,195 major operations showed an incidence of 7.6%, with a mortality of 11.9% [1] . Postpneumonectomy pulmonary oedema (PPO) occurs after pneumonectomy [2] or lung resection [3] , in the absence of left ventricular dysfunction or infection. The overall incidence is 5.1% with a mortality of 3.6% [4] .
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Although PPO has not yet been well defined, there is a growing body of evidence suggesting that increased pulmonary perfusion flow and the subsequent rise in net filtration pressure [5] , a restricted capillary volume [2] , endothelial damage, amputation of the lymphatic system [6] and hyperinflation [7] are the main causes of this poorly understood clinical entity [8] .
PPO occurs more often after pneumonectomy than after partial lung resection and right pneumonectomy seems to be more frequently involved [9, 10] . Prior radiotherapy and intraoperative fluid overload are independent risk factors in cancer patients [3] . Transfusion of fresh frozen plasma and higher mechanical ventilation pressures during surgery are also independent factors [11] .
Prognosis varies according to the presentation. Although some studies report a high mortality (~100%) [12] , others found different degrees of lung impairment, from acute lung injury (mild-to-moderate) to adult respiratory distress syndrome (ARDS) (severe), the latter being associated with a poor prognosis [3, 4, 11] .
Experimental and clinical studies suggest that factors other than fluid overload contribute to disease severity [10] . In dogs, pneumonectomy does not acutely increase susceptibility to extravascular lung water formation (EVLW) caused by haemodynamic challenge [13] . PPO occurs after contralateral pneumonectomy and mediastinal lymphatic interruption [6] . The simple procedure of thoracotomy results in an increase in EVLW, and the addition of manual compression of the lung facilitates this increase in EVLW even further [14] . Postoperative pulmonary function, assessed by means of the forced expiratory volume in one second, is reduced for $2 weeks, irrespective of the extent of pulmonary resection [15] . Pulmonary endothelial permeability is increased after pneumonectomy [16, 17] . All these data suggest that the pulmonary blood/gas barrier is somewhat altered in PPO because of endothelial or epithelial injury, or both.
In this issue of the European Respiratory Journal, JORDAN et al. [18] present a review of PPO with emphasis on some hypotheses regarding its pathogenesis. Among different pathogenic factors, the authors focus on the role played by ischaemia, or more precisely hypoxaemia, and reperfusion injury of the remaining lung. In the experimental model of ischaemia/reperfusion of the lungs, an imbalance between intracellular generation of toxic oxidants [19] and reduced nitric oxide production [20, 21] triggers an inflammatory response. Neutrophils begin rolling along and sticking to the vascular endothelium of the postcapillary venules, and migrate to the interstitium where they release a variety of mediators [22] . A bimodal pattern of injury is observed, consisting of both neutrophil-independent and neutrophil-mediated lung injury, as assessed by increased permeability and neutrophil sequestration [23] . Oxidant stress is also implicated in ARDS, via at least two different mechanisms [24] ; at an early stage, the endothelial cells generate intracellular toxic oxidants; at a later stage, neutrophils and other inflammatory cells are activated and release extracellular oxidants. There may also be some degree of epithelial injury [25] . Although these mechanisms have been well established in animal models, there are few data available regarding the role of hypoxaemia/reperfusion and oxidative damage in PPO. Indirect evidence suggests that oxidative damage occurs after lung resection [26] , but there is no direct evidence demonstrating that ischaemia/reperfusion is the key factor in this instance. One hypothesis proposed by the authors is that, at some stage, free radical production (of both reactive oxygen and nitrogen species) converges to "alter cellular fate" and ultimately PPO. However, if oxidative damage is a rate-limiting factor in PPO, it does not explain when and why PPO does or will not occur. Other factors may also play a role, including the level of pulmonary impairment prior to surgery, the amount of lung resected, the duration of relative hypoxaemia and reperfusion, the residual capillary bed, the nervous and lymphatic involvement, the various therapeutic interventions such as the level of oxygenation, the volu-and barotraumatism induced by mechanical ventilation, and the amount of fluid administered. Some other postoperative factors, including airway obstruction, inhalation, and early sepsis, may also be involved.
Another mechanism alluded to by JORDAN et al. [18] refers to the mechanical stress of the pulmonary blood/gas barrier. This phenomenon, described as stress failure [27] , relates to ultrastructural changes in the endothelial layer, alveolar/epithelial layer and, sometimes, the extracellular matrix of this barrier. The endothelial and/or epithelial breaks, with oedema and/or haemorrhage, have been observed in the case of increased pulmonary capillary pressure in neurogenic oedema, high-altitude pulmonary oedema, exercise-induced pulmonary haemorrhage, mitral stenosis and Goodpasture's syndrome. Although this has not been thoroughly investigated yet, postpneumonectomy pulmonary oedema might represent another situation in which increased pulmonary capillary pressure, either after clamping of the pulmonary artery or because of a localized area of hypoxaemia, and/or inflammatory mediators, can induce endothelial injury. Moreover, overinflation of the remaining lung may induce an associated epithelial injury. It has been demonstrated that stress failure occurs more frequently at high than at low lung volumes for a given transmural pressure [28] . There is a spectrum from low-reversible, permeability oedema [29] to high-, probably more irreversible, permeability oedema [30] , as the transmural pressure is raised. The fact that previous radiotherapy, for instance, is an independent risk factor for postpneumonectomy pulmonary oedema, suggests that some impairment of the interstitium may also play a role. Therefore postpneumonectomy pulmonary oedema could be another example of stress failure, but more studies are needed to further delineate and define a syndrome which encompasses a broad variety of situations.
